The combination of osteogenesis imperfecta (OI) and osteosarcoma is rare, as reflected by the fact that there are only eight proven cases in the published English literature. We present here another case, one that was treated by modern oncological techniques and major limb salvage surgery in the form of distal femur endoprosthesis initially and later a total femur replacement. The patient is the only one of the series to have had major limb salvage and is the only -and longest -surviving patient (more than 6 years), thus disproving the probability that this combination of disorders is particularly lethal. We present the case history, review the literature, and look at the cases presented in the past. We contend that adequate awareness, early diagnosis, and prompt oncological management results in better prognosis for osteosarcoma occurring in OI.
4 years and 6 months he developed pain and swelling in his right femur and was found to have a large sclerotic swelling in his femur. Radiologically it looked similar to hyperplastic callus seen with OI ( Fig. 1) . However, he was staged with X-rays, bone scan, MRI (Fig. 2) , and CT scan of his chest. A biopsy was then performed, which confirmed high-grade osteoblastic intramedullary osteosarcoma of the distal femur (Fig. 3) . The child was treated initially with chemotherapy and restaged after three cycles. He then underwent limb salvage surgery in the form of an extendible distal femur endoprosthetic replacement (Fig. 4) after wide excision of the tumour, followed by further chemotherapy. He did extremely well with the prosthesis and was followed up regularly in our clinic. Four-and-a-half years after his surgery he developed pain in his limb and was confirmed to have loosening of the femoral stem. The stem was revised to a total femoral endoprosthesis, as the remainder of the femur was too osteoporotic and weak to support a rhino-horn prosthesis. His postoperative rehabilitation was excellent. It has been more than 6 years since he was first diagnosed with osteosarcoma, and has been disease-free without any signs of local or distant metastasis. He mobilises well, attends school, and has generally a good quality of life.
Discussion
OI belongs to the group of inherited musculoskeletal disorders seen in children who have a defect in type I collagen, leading to decreased collagen synthesis and resultant multiple abnormalities [11] . It has been classified into four types, which differ in inheritance patterns, incidence, manifestations, and prognosis [10] . Type I, or osteogenesis imperfecta tarda, is autosomal dominant and is also the most common form. It presents clinically with blue sclerae, hearing loss, abnormal bone fragility, joint hyper laxity, skeletal deformities, and premature arcus senilis. Type II is autosomal recessive and is the lethal form of OI with blue sclerae. Types III and IV have normal sclera, where type IV is the autosomal dominant and the milder form of the disease. OI is also characterised by a peculiar and unusual condition where there is an increased tendency for the bones to form enormous calluses that simulate tumours, the condition being termed hyperplastic callus formation [5] . It is an uncommon condition that appears spontaneously, usually affects the femur but may affect multiple bones, and may eventually disappear, as it is a self-limiting condition [8] . Clinically, one finds a painful rapid increase in size of the limb, with induration of the soft tissues and elevation of erythrocyte sedimentation rate and alkaline phosphatase. The obvious significance of this condition is its striking radiologic similarity to tumours and related conditions, including osteosarcoma, osteochondroma, myositis ossificans, and even a stress fracture. However, there is absence of cortical destruction and the characteristic sunray spicules seen in osteosarcoma, and a biopsy confirms the absence of malignant stroma. Osteosarcoma has been claimed to be rare in OI by Solomon, who suggested that the biochemical defects occurring in OI might be protective and resist malignant transformation [8] . On the other hand, several factors in OI have been postulated to have a role in the occurrence of osteosarcoma. These include frequent trauma and fractures, the role of metal implant used in the management of the fracture, and the possible role of increased radiation to which these patients are exposed. It is difficult to correlate any of these factors since the incidence of osteosarcoma does not appear to be more common with this disorder. Hence, most authors agree that the occurrence of the two disorders concurrently is a sporadic event [1, 9] .
A review of the English literature over the past 60 years (Table 1 ) reveals only eight proven cases of this combination. Interestingly, all these cases had a delayed diagnosis with short survival. The first case ever reported was by Jewell et al. in 1940 [3] . In seven of the nine cases the femur was affected. We have no explanation for the predilection for these disorders to the femur. Osteosarcomas in general are common in the femur, and this could well be the reason for this occurrence.
The case we are reporting is unusual for the fact that this is the only patient who underwent successful limb salvage surgery in the form of an endoprosthetic replacement. The patient is disease-free and, at 6 years, is perhaps the longest surviving case of this rare combination of disorders. It also proves that, although challenging, limb salvage surgery for tumours is feasible in patients with a combination of OI and tumours.
It is acknowledged that early diagnosis and differentiation from hyperplastic callus can be extremely crucial to the survival of these patients. With the advent of routine MRIs, sinister cases can be identified much earlier; however, a biopsy is absolutely essential to establish the diagnosis. Neoadjuvant chemotherapy and limb salvage of osteosarcomas has no doubt contributed to the longterm survival and quality of life in our patient. The case presented illustrates that this combination of rare disorders can be adequately managed, and the prognosis entirely depends upon adequate awareness, timely identification, and appropriate management of the tumour. 
